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I, Robert ; Neuschotz, 1162 Angeb Drive, 
Beverly Hills, California, United Stores of 
America, a Citizen of the United States of 
America, do hereby declare the invention, for 
which I pray that a patent may be granted 
to me, and the method by which it is to be 
performed, to be particularly described in and 
oy the following statement: 

This invention relates to the structure and 
method of installation of an improved threaded 
insert, having external threads to be screwed 
into a carrier part, and having internal 
threads to which a screw or stud may be con- 
nected. 

Certain features of the invention are especi- 
ally applicable to inserts of the type known 
as thin walled inserts, in which the sizes of 
the internal and external threads are very 
close together, so that the thickness of the 
wan between these two threads is very small 
&uch inserts are desirable for weight reduc- 
tion purposes, and to enable the use of inserts 
in situations where space is very limited The 
invention will be discussed primarily as ap- 
plied to such thin wall inserts, though it is 
to be understood that a similar technique may 
of course also be applied to inserts having 
thicker walls. 

An insert of the invention has an externally 
serrated locking portion which is expandable 
radially outwardly against inner threads of the 
earner part to grip or bite into those threads 
part in a manner locking the insert against un- 
screwing rotation, and thereby effectively lock- 
ing the insert in the carrier part or parent 
material. There have in the past been devised 
certain expandible inserts of this type, but 
these prior expedients have had various ex- 
tremely bothersome disadvantages which have 
limited their use. In particular, one important 
disadvantage has resided in the fact that prior 
expandible inserts have required the provision 
in the carrier part of a very critically dimen- 
sioned counterbore, specially designed for re- 



ception of and engagement by the locking por- 
tion of the insert. It has been required that 
this counterbore be of a precisely controlled 
diameter, and be of a very precisely controlled 
depth into the carrier part, and unless these 
dimensions were maintained, the insert could 
not effectively serve its purpose. The cost of 
providing both this counterbore and the insert 
engaging threads within each opening in a 
earner part which is to receive an insert has 
greatly increased the cost of installation of 
the inserts. In addition, the ultimate locking 
effectiveness has been less than would be de- 
sired. 

A major object of the present invention 
is to provide an expandible and preferably thin 
walled insert which can actually be installed 
within a threaded passage which has no coun- 
terbore, and has no other specialized configur- 
ation adapting it for reception of the insert. 
Thus, m order to prepare a hole for reception 
of an insert of the present type, it is neces- 
sary merely to drill the hole, and then tap it 
by a conventional tapping tool to form threads 
along its entire length. 

To attain this result, I provide a locking 
portion having serrations which are received 
primarily within, and preferably substantiaUy 
entirely within, a diameter corresponding to 
the minor diameter of the carrier part threads 
into which the insert is to be screwed. During 
installation, this locking portion is advanced 
into a portion of the threaded bore itself, and 
is then expanded into a unique locking rela- 
tionship with the internal threads of the carrier 
part the serrations have a maximum diameter 
which is substantially less than the major dia- 
meter of the external threads of the insert. 
The minor diameter of the insert threads is 
preferably a modified diameter, and the mini- 
mum diameter or valley portions of the serra- 
tions are desirably at a diameter which is 
substantially smaller than this modified minor 
diameter of the external threads, with the 
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peaks preferably being greater in diameter than 
the modified minor diameter of the external 

threads. . f 

Within the locking portion, there is preter- 
5 ably a counterbore which may be engaged by 
an expanding tool to expand the locking por- 
tion against the threads of the carrier part. 
This counterbore is at a greater diameter than 
the minor diameter of the internal tiireads, 
10 and is preferably between the minor and major 
diameter of these threads, with the internal 
threads continuing through the location of the 
counterbore, but being truncated by that 
counterbore. These truncated threads at the 
15 location of the counterbore thus strengthen the 
preferably circularly continuous locking por- 
tion, to prevent rupture thereof upon expan- 
sion. Thus, the discussed dimensional relation- 
ships between the serrations, the counterbore, 
20 and internal and external thread diameters, en- 
able the formation of a locking portion which 
is capable of reception within the very small 
radial thickness allowed in a thin walled insert, 
without detracting from the locking effec- 
25 tiveness of the device. 

An additional object of the invention is to 
provide an expansible thin walled insert which 
can be locked in place with less expansion than 
prior similar devices, and which can therefore 
30 be formed of less expansive materials without 
danger of cracking. . 

The invention comprises the method or in- 
stalling in a bore in a carrier part having in- 
ternal threads, an insert element having exter- 
35 nal threads and having a locking portion form- 
ing a series of angularly spaced serrations pro- 
viding externally projecting teeth, said teeth 
being contained within a diameter correspond- 
ing to the minor diameter of said carrier part 
40 threads; said method including screwing said 
external threads of the insert into said earner 
part threads until it has been entered to a 
position in which said teeth of said locking 
portion are received within said carrier part 
45 threads inside the minor diameter thereof and 
with said teeth opposed radially to the minor 
diameter portions of said carrier part threads, 
and then expanding said teeth radially out- 
wardly against said minor diameter portions of 
50 the carrier part threads and into the material 
of those threads to lock said element against 
unscrewing movement. 

The invention also comprises the combina- 
tion comprising a carrier part containing a 
55 recess having internal threads, and an insert 
element having external threads screwed into 
said internal threads of the carrier part, said 
element having a radially expansible essen- 
tially tubular locking portion which is adapted 
60 to lie within said threads of the carrier part 
and which is formed with serrations projecting 
radially outwardly from its outer surface, said 
serrations being received substantially entirely 
within the minor diameter of said internal 
65 threads of the carrier part, said serrations hav- 



ing radially outer peaks extending in an axial 
direction across the minor diameter portions 
of said carrier pan threads, said serrations 
having reduced diameter valleys circularly be- 
tween said peaks, said locking portion of said 70 
element having an internal surface radially 
opposite said serrations against which outward 
force may be exerted to expand said locking 
portion and force said serrations outwardly 
into said carrier part threads. , '5 

The invention also includes an insert in the 
form consisting of an element having an axially 
inner first portion with external threads dimen- 
sioned and positioned to be screwed into said 
internal threads of the carrier part m a pre- 80 
determined axially inward direction, said ele- 
ment having a radially expansible essentially 
tubular locking portion axially outwardly of 
said external threads at a location to follow 
said external threads into said internal threads 85 
said element having a second set of threads 
accessible from the axially outer end of said 
element for connection to another part when 
said element is received in said recess, said 
tubular locking portion of the element having 90 
serrations formed integrally on its radially 
outer surface and projecting radially out- 
wardly, said serrations having radially outer 
peaks which extend in a direction having a sub- 
stantial axial component and are located to 95 
have portions of said peaks received radially 
opposite the minor diameter portions of said 
carrier part threads and extending essentially 
across said minor diameter portions, said 
peaks of the serrations having a maximum 100 
diameter smaller than the major diameter of 
said external threads, and small enough to be 
as close substantially to the minor diameter 
as to the major diameter of the external 
threads, and of a size to be received essen- 105 
tially within said predetermined minor dia- 
meter of the carrier part threads but in dose 
proximity to said carrier part threads, said 
serrations having valleys circularly between 
said peaks at which the external diameter of 110 
said locking portion is reduced but at which 
the material of said portion nevertheless con- 
tinues tc directly connect together successive 
peaks, said locking portion having an essen- 
tially axially extending internal surface radi- 115 
ally opposite said serrations and against which 
outward force may be exerted to expand said 
locking portion and force said serrations out- 
wardly into said minor diameter portions of 
the carrier part threads, said tubular locking 120 
portion being formed of a material and of a 
thickness to enable said expansion of the ser- 
rations into the carrier part threads, without 
tearing of the locking portion at said valleys 
or elsewhere and to remain in expanded con- 125 
dition after cessation of said outward force. 

The above and other features and objects 
of the invention will be better understood 
from the following detailed description of the 
typical embodiments illustrated in the accom- 130 
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panying drawings, in which — 

Fig. 1 is a side view, partially broken away, 
of an insert of the type with which the present 
invention is concerned, showing the insert prior 
5 to installation within a carrier part; 

Fig. 2 is a transverse section taken on line 
2— 2 of Fig. 1; 

Fig. 3 is a fragmentary greatly enlarged 
axial section through a portion of the Fig. 1 
10 insert; 

Fig. 4 shows the insert after being screwed 
into the carrier part, but before expansion of 
its locking portion; 

Fig. 5 is an enlarged fragmentary axial sec- 
15 tion through the insert after expansion to lock- 
ing condition; 

Fig. 6 is a section on line 6—6 of Fig. 5; 

Fig. 7 shows a variational form of the in- 
vention, and 

20 Figs. 8 and 9 are views similar to Fig. 3, 
but showing two additional forms of the inven- 
tion. 

Referring first to Fig. 1, I have shown at 
10 a carrier part into which an insert 11 is to 

25 be screwed. The carrier part has a passage 
12 containing internal threads 13 which may be 
of uniform diameter along their entire length. 
A short tapering countersink 14 may be pro- 
vided at the axially outer end of the threaded 

30 bore. As seen best in Fig. 3, the threads 13 
may be of conventional 60 degree configura- 
tion (i.e. defining a 60 degree included angle 
between opposite side surfaces of a thread), 
and may be of a standard size, but with some- 

35 what modified minor diameter axially extend- 
ing surfaces 15. 

Insert 11 has a generally tubular body 16, 
typically formed of steel or other metal, and 
containing internal threads 17 for threadedly 

40 receiving a mating screw represented at 18. 
Externally, insert body 16 has threads 19 con- 
figured to mate with and screw into the inter- 
nal threads 13 formed in carrier part 10. When 
the insert is of a thin wall type, internal 

45 threads 17 of the insert are of a size very 
close to the size of external threads 19, so that 
the resulting thickness of the side wall of the 
insert, between the major diameter of the in- 
ternal threads and the minor diameter of the 

50 external threads, is very small. More particu- 
larly, the external threads are in most instances 
a single size larger than the internal threads 
(referring of course to standard thread sizes), 
or in the smaller inserts preferably two stan- 

55 dard sizes apart. In order to maximize the 
thickness of the insert wall, for any two selec- 
ted internal and external thread sizes, the ex- 
ternal threads 19 have modified minor dia- 
meter surfaces 20, which are spaced radially 

60 outwardly farther than would be the normal 
minor diameters of standard threads otherwise 
having the same configuration as threads 19. 
As will be apparent, modified minor diameter 
surfaces 20 are preferably substantially exactly 

15 cylindrical in shape, and extend directly paral- 



lel to the main axis 21 of the insert. 

At its axially outer end (upper end in Fig. 
1), insert 11 has a locking portion 22 which 
is adapted to be expanded radially outwardly 
against some of the carrier part threads to 70 
form a lock therewith. This portion 22 is 
tubular and circularly continuous, and is exter- 
nally knurled to form a series of axially ex- 
tending circularly spaced serrations or knurls 
23. As best seen in Fig. 2, each of these ser- 75 
rations may taper radially outwardly to an 
outer peak 24, with reduced thickness and re- 
duced external diameter valleys 25 formed cir- 
cularly between these serrations or peaks. The 
various serrations may all be identical, and 80 
may be uniform in cross section along their 
entire axial length. Thus, the peaks 24 form 
axially extending essentially sharp edges cap- 
able of biting into the internal threads of the 
carrier part in locking relation. 85 

Internally, locking portion 22 of the insert 
contains a counterbore 26 which may be cylin- 
drically disposed about axis 21 of the insert, 
and which preferably is at a diameter 27 
which is substantially greater than the minor 90 
diameter 28 of internal threads 17. Prefer- 
ably, the diameter 27 of the counterbore is 
less than the major diameter 29 of internal 
threads 17, with the threads 17 being con- 
tinued upwardly through counterbore 26, but 95 
being truncated thereby, as will be apparent 
from Fig. 3. For best results, it is found de- 
sirable that the radial height of the internal 
threads which are truncated by counterbore 
surface 26 be between about one half and one 100 
fifth of the radial height of the rest of the inter- 
nal threads which are not truncated by the 
counterbore. 

In order to enable the insert to be screwed 
into threaded bore 13, serrations 23 are 105 
formed to be located primarily within, and 
preferably substantially entirely within, the 
diameter 30 of minor diameter surfaces 15 of 
carrier part threads 13. This relationship is 
brought out best in Fig. 3, which indicates that 110 
for optimum results the peak or mayi'mim^ 
diameter portions 24 of the serrations are sub- 
stantially equal to or very slightly smaller than 
minor diameter 30 of the carrier part threads, 
to be close fits within those threads. To allow 115 
this, the diameter 31 of serration peaks 24 
must be substantially smaller than the major 
diameter 32 of carrier part threads 13, and 
substantially smaller than major diameter 33 of 
external threads 19 of the insert. In addition, 120 
it is preferred that the diameter 31 of ser- 
ration peaks 24 be greater than the modified 
minor diameter 34 of external threads 19 of 
the insert, but much closer to the modified 
minor diameter 34 than to major diameter 33 125 
of the threads. With regard to the valley por- 
tions 25 of the serrations, the diameter 35 of 
these valley portions should be substantially 
less than the minor diameter 34 of the external 
threads of the insert, and substantially greater 130 



1,037 3 010 



than the major diameter 29 of the internal 
threads of the insert, and of course greater 
than the diameter of counterbore 26. 
For initially screwing the insert into the 
5 carrier part, locking portion 22 may have one 
or more driving notches 36 (typically two dia- 
metrically opposite notches), which may have 
the rectangular shape shown in Fig. 1, which 
notches extend axially inwardly from and 
10 beyond a transverse annular planar end sur- 
face 37 of the insert. 

To now describe the method of installation 
of the insert of Figs. 1 to 6, the first step 
in such installation is to screw the insert into 
15 carrier part 10 from the position of Fig. 1 
to the position of Fig. 4. This may be attained 
by any suitable driving tool, which, if drive 
recesses of the type shown at 36 are provided 
in the insert, may typically take the form of 
20 the tool shown at 38 in fig. 4, having a pilot 
portion 39 receivable within the threaded 
bore of the insert, and having two teeth 40 
positioned to be received within drive notches 
36 of the insert in a relation turning the insert 
25 into the carrier part recess. When the insert 
reaches the fully installed position of Fig. 4, 
engagement of annular surface 41 of the tool 
38 with outer surface 42 of the carrier part 
prevents further advancement of the tool, so 
30 that the insert then advances only far enough 
to move out of engagement with driving teeth 
40, and thus reach the position of Fig. 4 in 
which the outer surface of the insert is located 
slightly inwardly of the outer surface of the 
35 carrier part. 

After the insert has reached the Fig. 4 posi- 
tion, locking portion 22 of the insert is ex- 
panded outwardly from the position of Fig. 3 
to the position of Fig. 5, by means of an essen- 
40 tially cylindrical expanding tool such as that 
shown at 345 in Fig. 5. This expanding tool 
has a lower rounded annular portion 143, and 
an essentially cylindrical portion 243 there- 
above (desirably very slightly tapered or 
45 frusta - conical as shown). The tool 
is forced downwardly into counter- 
bore 26, and by reason of the annu- 
lar rounded lower end 143 of the tool acts 
to flare or annularly expand locking portion 22 
5C outwardly to ±e position of Fig. 5, in which 
portion 22 is still circular but at an increased 
diameter corresponding to that of portion 243 
of the tool, so that serrations 23 bite into 
the radially opposed turns of carrier part 
55 threads 13, to attain a very effective self lock- 
ing action preventing unscrewing rotation of 
the insert from the carrier part. The fact that 
the serrations extend axially causes them to 
cut transversely across the length of the indi- 
60 vidual turns of threads 13 (whose length of 
course extends circularly about axis 21), so 
that the resulting crossed or transverse rela- 
tionship between the serrations and the en- 



gaged threads gives a maximum effect to the 
locking of the portion 22. Since the portion of 65 
the carrier part into which the serrations are 
expanded is threaded, rather than being a 
straight cylindrical counterbore as in some 
prior devices, the expansion may be attained 
with a minimum expanding force, while the 70 
portions of the carrier part threads which are 
deformed by expansion of the serrations may 
be forced into the thread grooves of the car- 
rier part to further lock the serrations and in- 
sert against rotation. Additionally, expansion 75 
of the locking serrations into threads of the 
carrier part, rather than into a straight 
counterbore, reduces the tendency to create 
outward stresses in the carrier part, by allow- 
ing the metal of the carrier part threads to 80 
cold-flow into the spaces between threads. 

It is noted that counterbore surfaces 26 with- 
in the insert should be expanded radially out- 
wardly at least as far as the major diameter 
29 of the internal threads of the insert, and 85 
preferably considerably outwardly beyond that 
diameter, as to the position represented at 26 l 
in Fig. 5. Such expansion will normally result 
in a reduction in depth of the small thread 
grooves 43 to the condition shown at 43 1 in 90 
Fig. 5, but these distorted grooves and threads 
within the interior of the locking portion are 
expanded to a great enough diameter that they 
normally will not contact or interfere in any 
way with engagement of screw 18 with the in- 95 
ternal threads 17. 

The truncated or partial threads formed by 
counterbore 26 assist in strengthening the 
essentially annular upper locking portion of 
the insert, so that in spite of the very thin 100 
walled structure of the insert, and in spite 
of the fact that the serrations are received 
within the minor diameter of the carrier part 
threads, the wall of locking portion 22 still has 
sufficient strength to resist rupture or tearing 105 
by the expanding forces encountered upon 
actuation to locking condition. Therefore, after 
expansion, the locking portion 22 is still cir- 
cularly continuous, even at the minimum thick- 
ness locations of valleys 25 between the serra- 110 
tions, with sufficient strength at these reduced 
thiclmess locations to coact with the other 
portions of locking structure 22 in maintain- 
ing the peaks in the expanded locking posi- 
tion of Fig. 5. 115 

Fig. 7 shows another form of insert which 
is the same as that of Fig. 1, with the same 
dimensional relationships, except that the ser- 
rations 23a extend somewhat diagonally or 
heically, rather than directly axially. 120 

To specify more particularly the dimen- 
sional relationships of a typical insert embody- 
ing the features of Figs. 1 to 6, an effective in- 
sert having 10—32 internal threads and modi- 
fied J— 28 external threads may incorporate 125 
the following specific dimensions 
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Minor Diameter 28 of internal threads — 

Counterbore Diameter 27 _ 

Major Diameter 29 of internal threads _ 

Minimum Diameter 35 of serrations — 

Modified Minor Diameter of external threads — 
Peak Diameter 31 of serrations (and Minor Diameter 30 
part thread)— 221 inches 

Major Dameter 33 of external thread _ 

Major Diameter 32 of carrier part thread _ 



10 In actual manufacture of an insert having 
the above specified nominal dimensions, toler- 
ances must of course be allowed, and the di- 
mensions may therefore vary a few thousandths 
from those given. It is found that cumulative 

15 tolerances may result in the maximum dia- 
meter 31 of serrations 23 being very slightly 
greater (a few thousandths greater) than the 
minor diameter 30 of the carrier part threads, 
without precluding effective use of the insert. 

20 Desirably, in the particular structure re- 
ferred to, the peak diameter 31 of the serra- 
tions has a tolerance from .221 inches to .223 
inches, while diameter 30 is formed with a 
.221 drill, having a tolerance from .220 

25 to .225. Consequently, a .003 interference fit 
is possible, in which case the serration peaks 
will merely ream out the minor diameter of 
the carrier part threads very slightly, as -the 
serrations are advanced into those threads with 

30 slightly increased installation torque. In spite 
of this possibility for a slight interference fit, 
such an arrangement is considered, within the 
terminology of the present application, as hav- 
ing the serrations received substantially en- 

35 tirely within the minor diameter of the car- 
rier part threads. 

If the £ — 28 external threads of the specific 
insert discussed above were completely stan- 
dard, in accordance with the American Stan- 

40 .dard thread series, the minor diameter 34 of 
these threads would be .206 inches. However 
this dimension is actually .214 inches, thus 
showing that the external thread does have a 
modified minor diameter as stated. 

45 Fig. .8 shows another form of the invention, 
which may foe identical with that of Figs. 1 to 
6 except that the serrations 23b of the insert 
lib of Fig. 8 are less deep radially than the 
corresponding serrations 23 of the first form 

50 of the invention, to thus increase the effective 
radial thickness and strength of the insert wall 
at its locking portion 22b. This arrangement 
of Fig. 8 has proven to be the presendy pre- 
ferred form where the material of which the 

55 insert is formed is of a type which may tend to 
tear or break through at the thin wall areas 
when the locking portion is expanded. Thus, 
the device of Fig. 8 may be employed with 
lower grade steels and other materials than 

60 can the first form of the invention. 

The peaks 24b of serrations 23b of Fig. 8 
may have the same maximum diameter as do 
peaks 24 of Figs. 1 to 6, with the change in 
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radial thickness of the serrations therefore 
resulting in radially outward shifting of the 65 
minimum diameter portions 25b of the serra- 
tions to the location illustrated in Fig. 8, in 
which valley portions 25* are substantially 
closer to the miniminn diameter surfaces 20b 
of the external threads. Preferably, in the ar- 70 
rangement of Fig. 8, the diameter of mini- 
mum diameter surfaces 206 of the external 
threads is approximately midway between (de- 
sirably substantially exactly between) the max- 
imum diameter of peaks 24b and the mini- 75 
mum diameter of valleys 25b of the serra- 
tions. The serrations of Kg. 8, by reason of 
their smaller radial dimension as compared 
with the form shown in Figs. 1 to 6 may be 
disposed closer together circularly, to provide «0 
an increased number of serrations in the same 
circular distance, and thereby maintain a highly 
effective locking action with respect to the 
earner part, upon expansion of the serrations 
outwardly into the threads of the carrier part 85 

To set forth more specifically the presently 
preferred dimensions of a particular insert 
constructed in accordance with the showing of 
Fig. 8, and more particularly an insert having 
10—32 internal threads and modified J— 28 90 
external threads, all of the dimensions of this 
insert may be considered as identical with those 
set forth hereinabove for the typical insert of 
the Figs. 1 to 6 structure, except that the 
minimum diameter of the valleys 25b of serra- 95 
tions 23* is increased to .207 indies rather 
than .201 inches. The serrations therefore 
have a radial dimension of .007 inches (one- 
half the difference between their peak dia- 
meter .221 inches and their valley diameter 100 
.207 inches). The modified minor diameter of 
the external threads, which is in the prior 
example is .214 inches, is thus midway be- 
tween the peak and valley dimensions of the 
serrations. The wall thickness of locking por- 105 
taon 22b is, by this change in dimension, in- 
creased .003 inches to attain the desired in- 
crease in strength and resistance to cracking 
upon expansion. This insert is preferably ex- 
panded about .020 inches in diameter, so no 
that each serration moves outwardly .010 
inches, which is slightly more than the .007 
radial dimension of the serrations, so that 
even the valleys of the serrations deform the 
earner part threads somewhat to maximize the 115 
locking action. 

The serrations of Fig. 8 may be formed by a 
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knurling tool having projections of the de- 
sired radial dimension, and preferably having 
47 teeth per inch, to form relatively fine ser- 
rations of this character on the insert The 
5 method of installation of the insert of Fig. 8 
is of course the same as that previously dis- 
cussed in connection with Figs. 1 through 6. 

Fig. 9 shows another form of the invention 
which incorporates some but not all of the fea- 
10 tures of the earlier forms, and is less effective 
for use where the material of the insert is sub- 
ject to cracking or tearing. The insert of Fig. 
9 may be considered as identical with that . <tf 
Fig 8, except that the counterbore 26c has 
15 been shifted radially outwardly to the major 
diameter of internal thread 17c, so that the 
internal threads do not continue even in trun- 
cated form at the counterbore location. The 
counterbore is therefore a straight cylindrical 
20 surf ace which is engaged by the expanding 
tool to expand the locking portion 22c of the 
insert 11c radially outwardly into locking posi- 
tion. This Fig. 9 arrangement does not add 
to the stren^h of the locking portion the 
25 strength supplied by the truncated partial 
threads of Fig. 3, but may in some instances 
be adequate where extremely high quality 
metals are employed which are capable of 
withstanding tearing without this added 
30 strength, or where the invention is applied to 
thicker walled inserts. . 

As indicated previously, the inserts of the 
present invention can be effectively locked in 
place with less expansion than has been re- 
*c quired in prior expansible thin walled inserts, 
and can therefore be formed of less expensive 
material without danger of tearing or cracking 
during expansion. Whereas previous thin 
walled inserts of this general type have had to 
40 be formed of only certain very high grade and 
expensive stainless steels, in order to withstand 
breakage, I can form my new inserts of other 
lower quality and much less expensive stain- 
less steels, which may also have the added 
45 advantage of being non-magnetic. 
WHAT I CLAIM. IS:— 
1. The method of installing in a bore in a 
carrier part having internal threads, an in- 
sert element having external threads and hav- 
50 ing a locking portion forming a series of 
angularly spaced serrations providing exter- 
nally projecting teeth, said teeth being con- 
tained within a diameter corresponding to the 
minor diameter of said carrier part threads; 
55 said method including screwing said external 
threads of the insert into said carrier part 
threads until it has been entered to a position 
in which said teeth of said locking portion 
are received within said carrier part threads 
60 inside the minor diameter thereof and with 
said teeth opposed radially to the minor dia- 
meter portions of said carrier part threads, 
and then expanding said teeth radially out- 
wardly against said minor diameter portions of 
65 the carrier part threads and into the material 



of those threads to lock said element against 
unscrewing movement . 

2 The method according to Claim l, in 
which the teeth of the said locking portion are 
entered substantiaUy entirely within said minor 7U 
diameter of the threaded portion of the car- 

rier part. c 

3 The method according to either one of 
the preceding Claims, in which said teeth are 
angularly spaced radially outwardly project- 75 
ing serrations with maximum diameter peak 
portions which are elongated in a substantially 
axial direction, and the insert is entered so 
that each such tooth extends across a plu- 
rality of internal threads and is pressable into bo 
them in locking relationship. 

4. The combination comprising a camtr 
part containing a recess having internal threads, 
and an insert element having external threads 
screwed into said internal threads of the car- 83 
rier part, said element having a radially ex- 



pansible essentially tubular locking portion 
which is adapted to he within said threads of 
the carrier part and which is provided with 
serrations projecting radially outwardly from 
its outer surface, said serrations being re- 
ceived substantially entirely within the minor 
diameter of said internal threads of the car- 
rier part, said serrations having radially outer 
peaks extending in an axial direction across 
the minor diameter portions of said earner 
part threads, said serrations having reduced 
diameter valleys circularly between said 
peaks, said locking portion of said element 
having an internal surface radially opposite 100 
said serrations against which outward force 
may be exerted to expand said locking por- 
tion and force said serrations outwardly into 
said carrier part threads. 

5. The combination as recited in Claim 4, 105 
in which said insert element contains internal- 
threads within and radially opposite said ex- 
ternal threads, said internal surface of the lock- 
ing portion being an essentially axial 
counterbore surface having a diameter greater 110 
than the minor diameter of said internal 
threads of said element. t . 

6. The combination as recited m Claim 4, 
in which said insert element contains internal 
threads for receiving a screw, the external 115 
serrations taper radially outwardly to said 
peaks, said peaks have an axial component at 
least as great as the pitch of said earner part 
threads and said external threads, and the 
said valleys extend generally axially, the mater- 120 
ial of said locking portion continuing at the 
location of said valleys to connect directly to- 
gether successive peaks. 

7. The combination according to any one of 
Claims 4 to 6 in which the carrier part has 125 
internal threads of substantially constant major 
diameter, with the locking portion of the in- 
sert expanded to embed its external serra- 
tions into internal threads of the carrier part 
and with the valleys of the serrations expan- 130 
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ded to a diameter approximately as great as 
the minor diameter of the carrier part threads 
and the peaks expanded to a diameter closely 
approximating the major diameter of the car- 
5 rier part threads. 

8. For connection into a carrier part con- 
taining a recess having internal threads with 
a predetermined minor diameter; an element 
having an axially inner first portion with ex- 

10 ternal threads dimensioned and positioned to 
be screwed into said internal threads of the 
carrier part in a predetermined axially inward 
direction, said element having a radially ex- 
pansible essentially tubular locking portion 

15 axially outwardly of said external threads at 
a location to follow said external threads into 
said internal threads, said element having a 
second set of threads accessible from the 
axially outer end of said element for connec- 

20 tion to another part when said element is re- 
ceived in said recess, said tubular locking por- 
tion of the element having serrations formed 
integrally on its radially outer surface and 
projecting radially outwardly, said serrations 

25 having radially outer peaks which extend in a 
direction having a substantial axial component 
and are located to have portions of said peaks 
received radially opposite the minor diameter 
portions of said carrier part threads and ex- 

30 tending essentially across said minor diameter 
portions, said peaks of the serrations having 
a maximum diameter smaller than the major 
diameter of the external threads, and small 
enough to be as close substantially to the 

35 minor diameter as to the major diameter of 
the external thread, and of a size to be re- 
ceived essentially within said predetermined 
minor diameter of the carrier part threads but 
in close proximity to said carrier part threads, 

40 said serrations having valleys circularly be- 
tween said peaks at which the external dia- 
meter of said locking portion is reduced but 
at which the material of said portion never- 
theless continues to directly connect together 

45 successive peaks, said locking portion having 
an essentially axially extending internal sur- 
face radially opposite said serrations and 
against which outward force may be exerted to 
expand said locking portion and force said 

50 serrations outwardly into said minor diameter 
portions of the carrier part threads, said tubu- 
lar locking portion being formed of a material 
and of a thickness to enable said expansion of 
the serrations into the carrier part threads, 

55 without tearing of the locking portion at said 
valleys or elsewhere and to remain in ex- 
panded condition after cessation of said out- 
ward force. 

element as recited in Claim 8, in 

60 which the maximum diameter of said peaks is 



substantially closer to the minor diameter than 
to die major diameter of said external threads. 

10. An element as recited in Claim 8, in 
which said valleys have a minimi^ diameter 
less than the minor diameter of the external 65 
threads. 

11. An element as recited in Claim 8, in 
which said peaks have a maximum diameter 
at least substantially as great as the minor 
diameter of said external threads, and sub- 70 
stantially closer to the minor diameter than 

to the major diameter of said external threads, 
said valleys having minimum diameters less 
than the minor diameter of said external 
threads, 75 

12. An element as recited in Claim 8, in 
which said peaks have a maximum diameter 
greater than the minor diameter of said ex- 
ternal threads, said valleys having mini- 
mum diameters less than the minor diameter 80 
of said external threads. 

13. An element as recited in Claim 8, in 
which said element has a generally tubular 
body containing said second set of threads as 
internal threads for receiving a screw, said 85 
external threads having essentially, axially ex- 
tending modified minor diameter surfaces axi- 
ally between successive turns thereof, said val- 
leys having minimum diameters less than the 
modified minor diameter of said external 90 
threads and greater than the major diameter 

of said internal threads, said counterbore hav- 
ing a mini mum diameter less than that of said 
valleys and greater than the minor diameter of 
said internal threads. 95 

14. An element as recited in Claim 8, in 
which said second set of threads consists of 
internal threads continuing to the location of 
said essentially axially extending internal sur- 
face of the element and forming partial threads 100 
at that location truncated by said internal 
surface intermediate the major and minor 
diameters of other turns of the internal threads. 

15. An element as recited in claim 8, in 
which said external threads have a modified 105 
diameter which is approximately midway be- 
tween the maximum diameter of said peaks 

and the m i n imu m diameter of said valleys. 

16. The method of installing in a bore in a 
carrier part having internal threads an insert 110 
element substantially as hereinbefore described 
with reference to the accompanying drawings. 

17. The combination of a carrier part and 
an insert therein substantially as hereinbefore 
described with reference to and in any of the 115 
forms shown in the accompanying drawings. 

18. An insert of the kind referred to here- 
in, substantially as hereinbefore described with 
reference to and in any of the forms shown in 

the accompanying drawings. 120 
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